Introduction
• DTI can resolve thalamic nuclei based on the distinct orientation of the thalamocortical/corticothalamic striations within each nucleus (1).
• However, a segmentation procedure is required to extract the nuclei geometries from the DTI. While the k -means algorithm (1) can extract the gross structure of the clusters, the k-means algorithm has a number of weaknesses including susceptibility to local minima and geometric bias towards ellipsoidal clusters.
• Here, we describe a spectral clustering algorithm (2,3) which resolves the limitations of the k-means approach.
Methods
Data Acquisition Single-shot, whole-head EPI DTI was acquired on 3 healthy subjects on a 3T Siemens Trio MRI using an 8-channel phased array coil. The imaging parameters were TR/TE=8400/82 ms, b=700 s/mm 2 , 60 (+ 10 null) diffusion gradient directions, 1 average, 2 mm isotropic resolution. Pre-Processing Masks for each thalamic hemisphere were obtained from the fractional anisotropy (FA) map by manual segmentation. Segmentation The thalamic nuclei were clustered separately for each hemisphere using the spectral clustering algorithm described above. The number of nuclei, k, was set a priori to 32. The trade-off parameter b was selected by finding the b which gave the most stable cluster assignments. 
Algorithm
The spectral clustering algorithm identifies k clusters based on the eigenspectrum of the voxel affinity graph. The algorithm is as follows:
1. Define weight matrix, W, with entries
where b is a trade-off parameter, ∠(v i ,v j ) is the angular distance between the tensor principal eigenvectors and d(x i ,x j ) is the distance between voxels.
2.
Normalize weight matrix M=D -1/2 WD -1/2 so rows sum to ~1. 3.
Cluster k-largest eigenvectors of M.
A Fig 3. DTI cuboids for thalamus
of subject A.
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Discussion
• Spectral clustering of DTI was able to identify subregions of the thalamus containing common fiber orientation. The nuclei which were most reproducibly isolated across subjects were the LGN, PULV, VA,VL, MD.
• Future work focus on robust identification of the distance metric, and automatic selection of the number of nuclei, and the optimal eigenvector set. 
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